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Introduction
Acute basilar artery occlusion (BAO) caused the most severe types of ischemic stroke, without active treatment, the mortality rate can be up to 90% [1, 2] . Anterior and posterior circulations were two important artery systems supplied by basilar artery. Based on the location where infarction occurred within the vascular territory, BAO could lead to anterior or posterior circulation ischemic stroke [1, 3] . The two differs from both stroke etiology [4, 5] and in terms of morbidity and mortality rate [6] .
Although rarer than anterior circulation ischemic stroke (ACIS), posterior circulation ischemic stroke (PCIS) accounts for approximately 20% of all ischemic stroke [1, [7] [8] [9] , and without proper treatment, it might leads to potentially preventable death or severe disability [10] .
Thrombolysis is an effective medical therapy for PCIS patients, however, with a strictly limited time window. Based on series of randomized large sample clinical studies, intravenous tissue-type plasminogen activator (tPA) must be applied within up 4.5 h of symptom onset [11] [12] [13] .
Multiple recent studies showed consistent results that endovascular mechanical thrombectomy, a technique which clears local thrombosis by mechanical methods, can bring a clear benefit to acute anterior circulation ischemic stroke (ACIS) patients, with a prolonged treatment window [14] [15] [16] [17] [18] . Moreover, the combination of tPA treatment with endovascular mechanical thrombectomy had largely facilitated artery recanalisation of ischemic stroke patients [14, 19, 20] . Most of the studies were based on data from single center or a limited number of patients with acute ACIS [21] [22] [23] [24] [25] [26] . PCIS differs from ACIS in terms of both stroke etiology [4, 25] and higher rate of morbidity and mortality [6] . Evidence is needed to evaluate the clinical outcomes of endovascular mechanical thrombectomy on PCIS patients.
We undertook the current multicenter, retrospective study with large sample size on the effectiveness of endovascular mechanical thrombectomy on PCIS patients. We collected the data of 139 Chinese patients suffering from posterior circulation stroke in the database of Acute Cerebrovascular Disease (http://www.acute-cvd.com), analyzed and evaluated the clinical outcomes of these patients treated within 24 h after stroke onset. Both the safety and efficacy of endovascular mechanical thrombectomy with Solitare device, one of the most effective recanalisation devices [27, 28] , on these patients, and the related clinical prognostic factors 90 days after treatment were analyzed.
Methods
Patient population
We collected data of 139 Chinese patients suffered acute ischemic stroke and received hospitalization in multiple centers located in China from January 2012 to December 2015. All data were acquired from the database of Acute Cerebrovascular Disease (http://www.acute-cvd.com). From the total 643 patients in the database, with either anterior (500 cases) or posterior (140 cases) circulation ischemic stroke, we selected patients based on the following criteria: (1) 
Endovascular thrombectomy with Solitaire
All the patients received endovascular mechanical thrombectomy treatment under anesthesia. The surgery procedure includes following steps. After femoral artery puncture, whole-brain vessels angiography was performed to locate the blocked artery and to confirm the perfusion state of its neighboring vessels (TICI scales). A microcatheter was penetrated through the thrombus to perform superselectire angiography, in order to confirm the length of the thrombus and the perfusion state of the vessel distal to the thrombus.
To perform the endovascular mechanical thrombectomy, an 8-F guiding catheter was located at the proximal end of the thrombus through transfemoral access. Then a Rebar18 microcatheter was carefully navigated through the thrombus over a 0.014-in. microwire to reach the distal end of the thrombus (Fig. 2, up left) . The end of the stent retriever was left several millimeters farther than the distal end of the thrombus. Then the microcatheter was withdrawn back to the proximal end of the thrombus and the stent retriever was allowed to fully expand all through the thrombus (Fig. 2 , up right). While keeping its fully expanded status, the stent retriever was carefully pulled back to recanalise the occluded artery (Fig. 2, down left) . The end of the guiding catheter was opened and the thrombus fragments along with the stent retriever were sucked out by a 50 ml syringe (Fig. 2, down right) . Imaging was followed immediately to confirm the artery recanalisation.
After surgery, the patients were administered with a dual dose of 75 mg clopidogrel and 100 mg aspirin for antiplatelet treatment.
2.3.
Variables of interest
Safety evaluation
The safety of endovascular mechanical thrombectomy was evaluated by the following variables: (1) mortality rate 90 days after surgery; (2) the rate of symptomatic intracranial hemorrhage (SICH). The judgment of SICH was based on the evidence of CT or MRI. SICH was defined as the intracranial hemorrhage within 22-36 h after treatment as confirmed by imaging techniques, accompanied with NIHSS decrease ≥ 4.
Effectiveness evaluation
The effectiveness of endovascular mechanical thrombectomy was evaluated as the recanalisation rate, represented by TICI (2 or 3). Besides, the NIHSS score at discharge and 90 days after endovascular mechanical thrombectomy surgery were analyzed. Modified Rankin Scale (mRS) 90 days post surgery was measured. The complications such as symptomatic intracerebral hemorrhage, vessel dissection and the occlusion of unaffected vessels were monitored as well.
Factors affecting clinical outcomes
We monitored the factors that could potentially affect clinical outcomes, including (1) 
Statistical analysis
Results
Patient data
In this study, we collected data of 139 Chinese patients suffered acute ischemic stroke and received endovascular mechanical recanalisation from the database of Acute Cerebrovascular Disease (http://www.acute-cvd.com). In our collection, there were 105 male and 34 female patients, with an average age of 59.7 AE 13.6. The median pre-thrombectomy NIHSS score was 23 (IQR: [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] ) and the median pre-thrombectomy GCS was 9 (IQR: 7-10) ( Table 1) .
Treatment results and clinical outcomes
In current dataset, the median onset-to-door time was 310 (IQR: 240-498) min and the median surgery time was 72 (IQR: 50-120) min. 14 patients died during the surgery (mortality rate: 10%) and the mortality rate reached 14.3% (20/139) by the time of 90 days after surgery. Favorable outcomes (mRS scores: 0-2) were achieved in 34 patients at discharge (24.5% of all the patients, 27.2% of the survivors). By the time of 90 days after surgery, favorable outcomes (mRS scores: 0-2) were achieved in 58 patients (41.7% of all the patients, 48.7% of the survivors).
The patients' median post-thrombectomy NIHSS score was 17.0 (IQR: 7.5-24.5) at discharge after endovascular mechanical thrombectomy surgery. Recanalisation was successful in 124 patients (89.2%) with TICI grades ≥ 2b; furthermore, 62.1% of these patients achieved TICI grade 3. By the time of 90 days after surgery, the median NIHSS score was 10.0 (IQR: 4.8-20.0) ( Table 2 ). Endovascular mechanical thrombectomy surgery with Solitaire device had improved NIHSS score significantly, both at discharge (P < 0.0001) and 90 days after surgery (P < 0.0001).
However, seven kinds of stroke complications were observed in the patients during or after surgery: 23 patients (16.5%) suffered from pulmonary infection, 5 patients (3.6%) suffered from hemorrhagic transformation, 6 patients (4.3%) suffered from herniation, 1 patient (0.7%) suffered from hydrocephalus, 1 patient (0.7%) suffered from gastrointestinal hemorrhage, 4 patients suffered from cardiac or respiratory arrest (2.9%) and 1 patient (0.7%) suffered from recurrent stroke ( Table 2 ).
Discussion
Endovascular mechanical thrombectomy with a stent retriever was now the most recommended treatment in patients suffered from BAO of anterior cerebral circulation [14] [15] [16] [17] [18] . However, on the other hand, there were only a few small sample studies focusing on the safety and effectiveness of endovascular mechanical thrombectomy treatment on patients suffered from acute posterior circulation ischemic stroke, another important stroke type caused by BAO [22, [29] [30] [31] [32] . To the best of our knowledge, this study was the first multi-center study with large sample size to evaluate the safety and effectiveness of endovascular mechanical thrombectomy treatment with Solitaire device on acute posterior circulation ischemic stroke on 139 Chinese patients. Our study showed improved outcomes of endovascular mechanical thrombectomy treatment with Solitaire device on patients suffered from acute posterior circulation ischemic stroke than reported results with either traditional treatment [2] or thrombolysis therapy [33, 34] in the following aspects: reduced mortality rate, higher recanalisation rate and better clinical outcomes. As compared with traditional treatment, our mechanical thrombectomy treatment with Solitaire device showed a much lower mortality rate (10% after surgery and 14.3% by 90 days vs. traditional 40%) as well as improved outcomes (34% at mRS 0-2 vs. traditional 17% at mRS 0-3) [2] . By 90 days after treatment, our method showed an even better outcome (58% at mRS 0-2) than that with traditional treatment. As compared with another widely used treatment for ischemic stroke, thrombolysis therapy, our method achieved a higher recanalisation rate (89.2% vs. 53-65%) [33, 34] . All these results suggest that mechanical thrombectomy with Solitaire device could serve as a safe and efficient treatment for patients suffered from acute posterior circulation ischemic stroke, which could provide better outcomes than traditional treatment or thrombolysis therapy. Furthermore, even when compared with mechanical thrombectomy treatment with other devices, such as Merci device, our mortality rate with Solitaire device was much lower (10% after surgery and 14.3% by 90 days vs. 43-50% with Merci) along with a much shorter operation time (73 with Solitaire vs. 129 min with Merci) [40] . Our operation time was comparable to a recent single center study with Solitaire device (73 vs. 61 min), but with a lower mortality rate (14.3 vs. 32%) [22] . These results suggest that both our treatment strategy and operation techniques are competent to the best level of mechanical thrombectomy.
In current study, stroke complications during and after surgery have a strong correlation with after surgery mortality (65% of the 20 deaths). Cardiac or respiratory arrest was the most fatal stroke complication and all four patients suffered from it died during surgery (100%). Herniation was the second fatal stroke complication, out of the six patients suffered from herniation, three (50%) died during surgery and two (33%) died after surgery. As for other stroke complications such as pulmonary infection, one patient (4.3%) died during surgery and one patient (4.3%) died three days after surgery. Two patients suffered from hemorrhagic transformation (40%) died during surgery. Developing strategies to monitor and reduce 
stroke complications is a potential target to further improve the safety and efficacy of mechanical thrombectomy treatment on acute posterior circulation ischemic stroke patients.
